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(71) We, UNILEVER LIMITED, a 
company organised under the laws of Great 
Britain, of Unilever House, Blackfriars, Lon- 
don, E.C.4, England, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — 

Eutrophication is the process of excessive 
fertilisation of aquatic plants through enrich- 
ment of waters, with nutrients, such as carbon* 
nitrogen, phosphorous, potassium, iron, trace 
metals and vitamins. 

Although there is no. present adequate proof, 
it has been postulated that the phosphorus- 
containing builders present in detergent com- 
positions can be. a factor in eutrophication. 
Therefore, any substitutes which do not contain 
phosphorus may decrease to some extent the 
eutrophication. 

It is an object of the present invention to 
provide detergent compositions which are free 
of phosphorus-containing builders such as the 
alkali metal condensed phosphates. 

It has now been discovered that the alkali 
metal, ammonium and substituted ammonium 
salts of a - substituted - £ - sulf osuccinic acids 
can serve as effective detergent builders in 
detergent compositions. 

Accordingly, the present invention provides 
a detergent composition comprising: 

(a) at least one anionic, nonionic, zwitter- 
ionic or ampholytic detergent surface 
active agent; and 

(b) an organic detergent builder which is 
an alkali metal, ammonium or substi- 
tuted ammonium salt of an a -substi- 
tuted - fi - sulfosuccinic acid wherein 
said builder represents from 5% to 90% 
of the total weight of the detergent 
composition. 

Many of the detergent builders and their 
[Price 33p] 



acid forms are novel and are claimed in the 
specification of the patent application No. 
29057/72 (Serial No. 1,398,421). These 
novel compounds are the a - substituted - ft- 
sulfosuccinic acids and alkali metal, ammon- 
ium or substituted ammonium salts thereof, 
having the general formula: 

R — Z — CH — GH — SO a H W 
COOH COOH 

O 

f 

wherein Z is O, S, SO, S0 2 , NR or NR l9 
(wherein R x is hydrogen or R); R is d— C 8o 
alkyl, (Q— C 30 ) hydroxyalkyl or (Q-C,,) 
alkoxyalkyl, phenyl, carboxyl substituted or 
mono-, di- or tri-allcyl substituted phenyl, 
wherein each of the alkyl group or groups 
contain 1 to 4 carbon atoms; sulfo-alkyl or 
carboxy-alkyi, wherein the alkyl moieties con- 
tain 1 to 4 carbon atoms; or 

R'Z(CH z CH 2 0)n— CH 2 CH^-, 

wherein R' is H or alkyl containing 1 to 24 
carbon atoms; and n is O or an integer of 
from 1 to 15, and when 

O 

f 

when Z is NR or NR X 

the group R may be joined with the nitrogen 
atom to form a morpholinyl group, and when 
Z is O and the group R is an alkyl group 
the latter contains 2 to 30 carbon atoms. 

Thus, specific compounds and classes of 
compounds embraced by the generic formula 
above include: 

a-alkoxy-j3-sulf osuccinic acids 
a-phenoxy-j3-sulf osuccinic acids 
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o-caxbo: 
o-alkytphi 




'jS-suIfosuccinic adds 
j8-sulfosuccinic adds 
_ j8-sulfosucdnic acids 
e-sulfoaIkoKy-/?-sulfosuccinic adds 
a-aIkaxyedioxy-j3-sulfosucdnic adds 
« - alkoxypdycthyleneoxyethoiy - - sulfo- 

succinic adds 
«-hyckoxyalko^-/?~sulfosuctinic adds; 

the alkali metal, ammonium and substituted 
ammonium salts thereof; and the thio> sulfinyl 
and sulf onyl analogs of all die foregoing com- 
pounds wherein the oxygen group attached 
to the or- carbon of the succinic acid or sucdn- 

ate moiety is replaced by — S — , — SO or 

— SOj — i respectively, and/or wherein the 
cases of the or-alkoxyethoxy compounds and 
the of alkoxypolyethyleneoxyethoxy compounds 
the oxygen attached to the alkyl group (R') 
is replaced by — S — , — SO— or — SOg— . 

Thus, the detergency builder compounds of 
the present invention indude the compounds 
of Formula I above. Referring to Formula I 
above when Z is O, the detergency builders 
h&ve the general formula: 

25 R_0 — CH — CH_ SOsH 

COOH COOH 

(H) 

wherein R is hydrogen; alkyl or hydroxyalkyl 
or alkoxyalkyl containing 1 — 30 carbon atoms; 
phenyl; carboxy substituted or mono-, di- or 
tri-alkyl substituted phenyl wherein die alkyl 
30 groups each contain 1 — 4 carbon atoms; sulfo- 
or carboxy-alkyl wherein jhe alkyl moiety con- 
tains 1—4 carbon atoms; or 

R'ZCC^CHaOJn^C^CHg— 

(wherein R' is hydrogen or alkyl containing 
1—24 carbon atoms, n is O or an integer 
of 1—15 and Z is O, S, SO or S0 2 ); or 
mixtures thereof. Preferably R is a (Q— C u ) 
alkyl, hydroxy (Q— C 24 ) alkyl or (Q— C t4 ) 
alkoxy ethyl group. 

When Z is S, die detergency builder com- 
pounds have the formula: 

R _ S — CH — CH — SO3H 

I I 
COOH COOH 

(in) 

wherein R is hydrogen; alkyl containing 1—30 
(preferably 1—24) carbon atoms (e.g. C10, 
C16, C18); phenyl; carboxy substituted or 
mono-, di- or tri-alkyl substituted phenyl 
wherein the alkyl group or groups contain 
1 — 4 carbon atoms; sulfo- or carboxy-alkyl 
wherein the alkyl moieties each contain 1—4 
carbon atoms; or 

R / Z(CH a CH Jl O)nr-CH 2 CH 2 — 



I^^Ukyl containing 1—24 
n i^^or a 



2 



(wherein R' is 

carbon atoms, n J^^or an integer "of from 
1—15 and Z is O, S, SO or S0 2 ). 

When Z is SO, die detergency builder com- 
pounds have die formula: 



R — SO — CH — CH — S0 8 H 



COOH COOH 



(IV) 



wherein R is alkyl containing 1—30 carbon 
atoms; phenyl; carboxy substituted or mono-, 
di- or tri-alkyl substituted phenyl wherein die 
alkyl group or groups contain 1 — 4 carbon 
atoms; sulfo- or carboxy-alkyl wherein the 
alkyl moiety contains 1 — 4 carbon atoms; or 

R'Z(CH 2 CH 2 0)*-CH 2 CH*— 

(wherein R' is H or alkyl containing 1—24 
carbon atoms, n is O or an integer of from 
1—15 and Z is O, S, SO or S0 2 ). 

And when Z is S0 2 , the detergency builder 
compounds have the formula: 

R _ S0 2 — CH — CH — SO»H 



COOH COOH 



(V) 



wherein R is alkyl containing 1 — 30 carbon 
atoms; phenyl; carboxy substituted or mono-, 
di- or tri-alkyl substituted phenyl wherein 
the alkyl group or groups contain 1—4 carbon 
atoms; sulfo- or carboxy-alkyl wherein the 
alkyl moiety contains 1—4 carbon atoms; or 

R'Z(CH 2 CH 2 0)i>-CH 2 CH 2 — 

(wherein R' is H or alkyl containing 1—24 
carbon atoms, n is O or an integer of from 
1—15 and Z is O, S, SO or S0 2 ). 

Further detergency builder compounds 
according to the present invention are the 
nitrogen containing <r - substituted - sulfo- 
succinic acids and the alkali metal, ammonium 
and substituted ammonium salts thereof having 
the following general formula: 

R — N — CH — CH — S0 8 H 



1 

COOH COOH 



(VI) 



wherein the groups R and R, may be the 
same or different and are Q to Cj 0 alkyl, 
Q to Q hydroxyalkyl, carboxymethyl, carb- 
oxyethyl, sulfomethyl and sulfoethyl, or one 
but not both of R and R x may be hydrogen or 
R and R t may be joined with the N-atom 
to form a morpholinyl moiety. 

Representative compounds and classes of 
compounds embraced by generic Formula VI 
above include: 
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incfl Brq 

aui^Rino 



'osuccinic acids such 
>ropylamino, a-octyl- 
10 - - sulfosuccinic 



a - alkylamino 
as tf-methylamin 
amino and a - lai 
add; 

5 t* - dialkylamino - £ - sulfosuccinic acids 
such as oKiunethylamino, a-ethylmethylamino, 
o^methylhexylamino and o-dioctylamino - /?- 
sulfosuccinic acid; 
a - hydroxyalkyl - £ - sulfosuccinic acids 
10 such as a - hydroxyethylamino, <o-hydroxy- 
butylamino and to-bis (hydroxyelhyl) amino- 
j8-sulfosuccinic acid; 

« - carboxyalkylamino - ft - sulfosuccinic 
acids such as la-carboxjrniethylamino, <r-carb- 
15 oxyethylamino - J3 - sulfosuccinic acid and the 
corresponding sulfo analogs; 

a - morpholinyl - £ - sulfosuccinic acid; 
and the mono or poly salts thereof. 
In accordance with a further specific aspect 
20 of the present invention are the amine oxide 
derivatives of Formula (VI), wherein the 
nitrogen is a tertiary atom, corresponding to 
die following general formula: 



,422 

foaming agents and d^^^rn 

detergent builders. ^B^^ 



its as well as 



O 

* t 
R — N 



CH — CH — SO s H 

I I 
COOH COOH 

(VH) 



25 wherein R and R x are as is designated in 
Formula (VI) with die proviso that neither 
R or Ri can be hydrogen. 

As will be appreciated by those skilled in 
the .art, the compounds of the invention con- 

30 tain at least two asymmetric carbon atoms 
and therefore can exist in several optically 
active forms as well as optically inactive mix- 
tures (racemates). For purposes of this in- 
vention, the compounds as defined are intended 

35 to include all of the steredsomeric forms and 
mixtures thereof. 

In addition to the detergent building pro- 
perties exhibited by the entire class of com- 
pounds described above, certain select mem- 

40 beis also exhibit properties which make them 
useful as wetting and foaming agents and 
thus constitute a class of novel surface active 
agents. For example, the a - alkoxy -0- sulfa- 
succinic acids and the thio analogs, containing 

45 1 — 8 carbons, preferably from 1 to 4 carbon 
atoms, exhibit excellent detergent building 
properties whereas the higher homologs con- 
taming 9—30 and more preferably 9—24 
carbon atoms in the alkyi chain (for* example 

50 the <*-dodecyloxy, hexadecyloxy, octadecyloxy 
and tetradecyloxy - fi - sulphosuccinate) addi- 
tionally exhibit wetting, foaming and deter- 
gency properties. 
Similarly, the o-alkoxyethoxy and o-alkoxy- 

55 polyethyleneoxyethoxy - 0 - sulfosuccinic acid 
compounds containing from about 9 — 30 and 
preferably about 9—24 carbon atoms in the 
alkoxy moiety are also useful as wetting agents, 



60 



Although the builders of the present inven- 
tion may be utilized as the free acid provided 
sufficient alkaline additives are included in the 
detergent composition to convert the acid 
forms in situ to the normal salt forms, die 65 
alkali metal, ammonium and substituted am- 
monium salts of the a - substituted - /3 - sulfo- 
succinic acids are preferred. Induded in the 
substituted ammonium salts that can be em- 
ployed are the monoethanolammonium, di- 70 
ethanolaminonium, triethanolammonium, 
methyl ammonium, dimethylammonium, tri- 
methylammonium, tetramethylammonium, 
morphalinium, N - methylmonoethanolammon- 
ium and N-ethylmonoethanolammonium salts 75 
and mixtures thereof. 

. The utility of the compounds of the pre- 
sent invention is not only reflected in terms 
of excellent building and biodegradability pro- 
perties but also in low cost of preparation, 80 
since they are prepared from -readily available 
and inexpensive materials. For example, the 
compounds of this invention are derived from 
sulfomaleic anhydride and readily available 
alcohols, thiols, hydroxy acids and amines^ 85 

More specifically, the compounds of this 
invention are reaction products d&rived by 
reaction between sulfomaleic acid and com- 
pounds having an active hydrogen atom. 

Compounds having an active hydrogen and 90 
suitable for use in preparing the compounds 
of the present invention are mono-, di- or poly- 
hydric alcohols and mono-, di- or polyhydroxy 
acids and their sulfur-containing analogs. Suit- 
able examples of the aforementioned mono- 95 
hydric alcohols include alkoxyalkanols such as 
methoxyetbanol and the linear primary and 
secondary alcohols containing up to 30 carbon 
atoms and their thio analogs; aromatic 
hydroxy compounds particularly the carbo- 100 
cyclic mono- and bicyclic aromatic hydroxy 
compounds, such as naphthols and phenols 
and the mono-, di or tri- d — C 4 alkyi ring 
substituted derivatives thereof. Suitable ex- 
amples of dihydric alcohols include the glycols 1105 
such as ethylene glycol, propylene glycol, 
butylene glycol, trimethylene glycol, tetra- 
methylene glycol, pentamethylene glycol, hexa- 
methylene glycol, heptamethylene glycol, long 
chain 1,2-diols containing from 8 — 30 carbon 110 
atoms and aromatic carbocyclic glycols such 
as phenylethylene glycol. Similarly, suitable 
polyhydric alcohols include glycerol, pentaery- 
thritol, hexanetriol, sugars and their thio 
analogs. ~ 115 

In addition to the alcohols, the hydroxy 
carboxyiic and sulfonic acids (in their ester 
and acid/salt forms, respectively) may also 
react with sulfomaleic anhydride and sulfo- 
maleic acid. These include glycollic, lactic, 120 
glyceric, hydroxypropionic, salicyclic and mer- 
capto acetic acid, hydroxymethanesulfonic acid 
and hydroxyethanesulf onic acid. 
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Still anoth^^portant class of compounds 
containing acfl Hydrogens are ethylene oxide 
adducts of C^^^ primary and secondary 
alcohols with 1 — 15 moles of ethylene oxide. 
5 In general, the « - substituted - /J - sulf o- 
sucrinate salts, wherein the <t-substituent is 
joined to the or-carbon atom of the sulfo- 
succinate moiety by an O or S linkage, may 
be prepared by heating at a temperature of 

10 from about 25 to 120° C, preferably 60 to 
100° Q, sulfomaleic anhydride with a suit- 
able compound having an active hydrogen 
atom as described above followed by further 
treatment with a base for example an alkali 

15 metal hydroxide. The desired <r-oxy or ce-thio- 
j8-sulfosuccinate may then be recovered and 
purified using conventional techniques. 

The a - substituted - /? - sulfosuccinate salts 
wherein the «-substituent is joined to the <r- 

20 carbon atom of the sulfosuccinate moiety by 
an SO or S0 2 linkage may be prepared by 
treating the appropriate ^-substituted thio-j8- 
sulf osuccinate with hydrogen peroxide accord- 
ing to the methods described on pages 471 — 

25 472 in the text, u Reagents for Organic Syn- 
thesis" by Fieser and Fieser, published by 
John Wiley & Sons, Inc., 1967. 

The a - substituted - £ - sulfosuccinate 
salts wherein the <r-substituent is joined to the 

30 or-carbon atom of the sulfosuccinate moiety 
by an amino function (as in Formula VI) 
may be prepared by reacting an appropriately 
substituted or unsubstituted primary or secon- 
dary amine with alkali metal salts of sulfo- 

35 maleic acid. Typical amines suitable for re- 
action to form the ^-substituted amino - 
sulfosuccinates include: 

ethanolamine 
diethanolamine 
40 propanolamine 
morpholine 

N-methylethanolamine 
glycine 
alanine 
45 N-rnethyl taurine 

alkylamines containing 1 — 20 carbons in 
the alkyl chain, as well as other amines 
having a replaceable or active hydro- 
gen and a basicity comparable to the 
DU aforementioned amines. 

In particular the or amino substituted - J0- 
sulfosuccinates derived from water-soluble 
amines may be prepared by reacting in aque- 
ous solution without the aid of heat and 

55 those derived from water-insoluble amines 
(Le., higher alkylamines) are reacted in a 
mixed solvent system such as ethanol/water 
or dioxane/water at temperatures ranging 
from about 25° C. to about 80° C; isolation 

60 from the reaction medium, and purification 
if desired, being effected by conventional 
methods. 

The compounds wherein the o-substituent is 



joined to the <zS^^^ atom by an amine 
oxide group, as id^^nula (VII), may be 65 
prepared by reacting the tertiary amine com- 
pounds of Formula (VII) VI with oxidizing 
agents such as hydrogen peroxide, peroxy- 
acetic and peroxyformic acid in the manner 
described for oxidizing tertiary amines by 70 
Hoh et al., J. Am. Oil Chemists' Soc, 40, 
268 (1963). 

In preparing the sulfosuccinate salts from 
the free acid, the amount of base utilized 
will determine whether the mono-, di- or tri- 75 
salt is obtained. For example, the use of one 
mole of base (i.e., sodium hydroxide) per 
mole of <x. - hydroxy - ft - sulf ©succinic acid 
yields the memos odium salt; the use of two 
moles of sodium hydroxide, the disodium salt 80 
and the use of three moles of sodium 
hydroxide, the trisodium salt. When R is 
carboxymethyl, carboxyethyl, sulfomethyl or 
sulfoethyl, a tetxasalt can also be obtained. 
Similarly, other bases, such as ammonium 85 
hydroxide and organic amines, may be utilized 
in the same manner to afford the type of salt 
desired. 

According to the present invention, excellent 
cleaning results can be obtained by using the 90 
detergency builders described above with a 
wide range of detergent surface active mater- 
ials and mixtures thereof in any of the usual 
physical forms for such compositions such as 
powders, beads, flakes, bars, tablets, noodles, 95 
liquids and the like. The builders can be used 
singularly, in combination with each other as 
the sole builder in the detergent composition 
or in combination with other well-known deter- 
gent builders such as sodium nitrilotriacetate, 100 
sodium emylenemanunetetraacetate, sodium 
tripolyphosphate, trisodium orthophosphate, 
sodium and potassium pyrophosphate, sodium 
polyacrylate, disodium oxydiacetate, trisodium 
citrate, trisodium carboxymethyloxysuccinate, 105 
alts of oxidized starches and sodium or potas- 
sium carbonate, as well as other conventional 
organic and inorganic builders. 

When using the detergent compositions of 
the invention to wash clothes, the wash solu- HO 
tions should have a pH from about 7 to 12 
and preferably from 9 to 11 throughout the 
washing cycle. Therefore, the presence of an 
alkaline buffer in the detergent composition 
is usually desirable particularly when the soil 115 
to be removed from the domes has a high 
content of acidic components. Suitable buffers 
include any of the common organic and/or 
inorganic buffers such as monoethanolamine, 
diethanolamine, triethanolamine, sodium and 120 
potassium silicates, sodium and potassium 
carbonates and bicarbonates and the like. 

In the detergent compositions of the pre- 
sent invention, the only essential ingredients 
are the detergent surface active material and 125 
the builder. The weight percent of the builder 
present in the detergent composition will range 
from 5 to 90% and preferably from 20 to 
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60% and more pref^Uy 35—50% by weight 
of the total weigh^Hie composition. When 
expressed as a w9^K ratio of builder to 
surfactant, the builders used in the instant 
invention will generally be present in a ratio 
of 1:10 to 10:1, and preferably 2:1 to 5:1 
depending on the end use of whether a heavy- 
duty or light-duty detergent is desired. When 
the builders are used in mechanical dish- 
washing compositions, the ratio of builder to 
surfactant is from about 10:1 to about 50:1. 

The detergent surface active compounds 
which can be used within the compositions 
of this invention include anionic, nonionic, 
zwittenonic, ampholyte detergent compounds 
and mixtures thereof. These suitable sub- 
stances are outlined at length below. 

(a) Anionic detergent compositions which 
can be used in the compositions of this in- 
vention include both soap and non-soap deter- 
gent compounds. Examples of suitable soaps 
are die sodium, potassium, ammonium and 
alkylolammonium salts of higher fatty acids 
(Qo — Cio). Particularly useful are the sodium 
or potassium salts of the mixtures of fatty 
acids derived from coconut oil and tallow, i.e., 
sodium or potassium tallow and coconut soap 
and tall oil. Examples of anionic organic non- 
soap detergent compounds are the water soluble 
salts, alkali metal salts of organic sulfuric 
reaction products having in their molecular 
structure an alkyl radical containing from 
about 8 to about 22 carbon atoms and a 
radical selected from the group consisting 
of sulfonic acid and sulfuric acid ester radicals. 
Important examples of the synthetic deter- 
gents which form a part of the compositions 
of the present invention are the sodium or 
potassium alkyl sulfates especially those ob- 
tained by sulfating the higher alcohols 
(C 8 — Ci 6 carbon atoms) produced by re- 
ducing the glycerides of tallow or coconut oil; 
sodium or potassium alkyl benzenesulfonates 
in which the alkyl group contains from about 
9 to about 20 carbon atoms and in which 
the alkyl group is attached to the benzene 
ring in either the one position or at the 
secondary positions such as in sodium linear 
secondary alkyl (C^— C l5 ) benzene sulfonate 
(commonly abbreviated to LAS), sodium p- 
(2 - dodecyl-)benzenesulfonate, sodium p - (2- 
octadecyl)benzenesulfonates and sodium p- 
(3-dodecyl)benzenesulfonate; sodium alkyl 
glyceryl ether sulfonates, especially those 
ethers of the higher alcohols derived from 
tallow and coconut oil and synthetic alcohols 
derived from petroleum; sodium coconut oil 
fatty add monoglyceride sulfates and sulfon- 
ates; sodium or potassium salts of sulfuric 
acid esters and carboxymethylated derivatives 
of the reaction product of one mole of a higher 
derived from petroleum; sodium coconut oil 
alcohols) and about 1 to 6 moles of ethylene 
oxide per molecule and in which the alkyl 
radicals contain about 9 to about 18 carbon 



atoms; the reaction P^^fc of fatty acids 
esterified with isethionic^K and neutralized 
with sodium hydroxide where, for example, 
die fatty acids are derived from coconut oil; 
sodium or potassium salts of fatty acid amides 70 
of methyl taurine in which the fatty acids, for 
example, are derived from coconut; alkane 
sulfonates such as those derived by reacting 
alpha-olefins containing 8 to 20 carbon atoms 
with sodium bisulfite and those derived by 75 
reacting paraffins with S0 2 and Cl 2 and then 
hydrolyzing with a base to produce a random 
sulfonate; alpha-olefin sulfonates such as those 
derived by reacting alpha-olefins with SO s and 
then neutralizing the reaction product; and 80 
others known in the art. 

(b) Nonionic synthetic detergents may be 
broadly denned as compounds which do not 
ionize in water solution. For example, a well- 
known class of nonionic synthetic detergents 85 
is made available on the market under the 
trade name of " Pluronic " (Registered Trade 
Mark). These compounds are formed by con- 
densing ethylene oxide with an hydrophobic 
base formed by the condensation of propylene 90 
oxide with propylene glycol. The hydrophobic 
portion of the molecule which, of course^ ex- 
hibits water insolubility has a molecular weight 
of from about 1,500 to 1,800. The addition 
of polyoxyethylene radicals to this hydro- 95 
phobic portion tends to increase the water 
solubility of the molecule as a whole and 
the liquid character of the product is re- 
tained up to the point where polyoxyethylene 
content is about 50% of the total weight of 100 
the condensation product. 

Other suitable nonionic synthetic detergents 
include: 

( 1 ) The polyethylene oxide condensates of 
alkylphenols, e.g., the condensation products 105 
of alkylphenols having an alkyl group con- 
taining from about 6 to 12 carbon atoms in 
either a straight chain or branched chain 
configuration, with ethylene oxide, the said 
ethylene oxide being present in amounts equal 110 
to 5 to 25 moles of ethylene oxide per mole 

of alkylphenols. The alkyl substituent in such - 
compounds may be derived from polymerized 
propylene, diisobutylene, octene, dodecene^ or 
nonene, for example. 115 

(2) Those derived from the condensation 
of ethylene oxide with the product resulting 
from the reaction of propylene oxide and 
ethylenediamine. For example, compounds 
containing from about 40% to about 80% 120 
polyoxyethylene by weight and having a 
molecular weight of from about 5,000 to about 
11,000 resulting from the reaction of ethylene 
oxide groups with a hydrophobic base con- 
stituted of the reaction product of ethylene 125 
diamine and excess propylene oxide, said 
hydrophobic base having a molecular weight 

of the order of 2,500 to 3,000 are satisfactory. 

(3) The condensation product of aliphatic 
alcohols, primary or secondary, having from 130 
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8 to 18 carJ^fctfoms, in either straight rhain 
or brancheMgBguration, with ethylene oxide, 
e.g. s a cocomPalcohol-eAylene oxide conden- 
sate having from 6 to 30 moles of ethylene 
oxide per mole of coconut alcohol, the coco- 
nut alcohol fraction having from 10 to 14 
carbon atoms; a Cn — d 5 random secondary 
alcohol derived from n-paraffins and con- 
densed with 7 moles of ethylene oxide per 
mole of secondary alcohol. 

(4) Long chain tertiary amine oxides cor- 
responding to the following general formula, 

wherein R x is an alkyl radical of from about 
8 to 18 carbon atoms and R 2 and R 3 are each 
methyl, ethyl or hydroxy ethyl radicals. The 
arrow in the formula is a conventional repre- 
sentation of semi-polar bond. Examples of 
amine oxides suitable for use in this inven- 
tion include dimethyloctylamine oxide, di- 
methyldecylamine oxide, dimethyldodecyl- 
amine oxide, dimethylu;tradecylamine oxide 
and dimethylhexadecylamine oxide and N-bis- 
(hydroxyethyl)dodecylamine oxide. 

(5) Long chain tertiary phosphine oxides 
corresponding to die following formula 

RR'R"P->0, 

wherein R is an alkyl, alkenyl or monohydroxy- 
alkyl radical ranging from 10 to 18 carbon 
atoms in chain length and R' and R" are 
each alkyl or monohydroxyalkyl groups con- 
taining from 1 to 3 carbon atoms. The arrow 
in the formula is a conventional representation 
of a semi-polar bond. Examples of suitable 
phosphine oxides are: 

dimethyldodecylphosphine oxide, 
dimethyltetradecylphosphine oxide, 
ethylmethyltetradecylphosphine oxide, 
cetyldimethylphosphine oxide, 
dimethylstearylphosphine oxide, 
cetylethylpropylphosphine oxide, 
diethyldodecylphosphine oxide, 
diethyltetradecylphosphine oxide, 
bis (hydroxymethyl) dodecylphosphine oxide, 
bis (2-hydroxyethyl) dodecylphosphine oxide, 
2 - hydroxypropylmethyltetradecylphosphine 
oxide, 

dimethyloleylphosphine oxide, and 
dimethyl-2-hydroxydodecylphosphine oxide. 



(6) Dialkyl sulfoxides 
the following formula, 



corresponding to 



RR'S->0, 

wherein R is an alkyl, alkenyl, beta- or gamma- 
monohydroxyalkyl radical or an alkyl or beta- 
or gamma-monohydroxyalkyl radical contain- 
ing one or two other oxygen atoms in the 
chain, the R groups ranging from 10 to 18 



carbon atoms i^^pn length, and wherein 
R' is methyl, e^For alkylol. Examples of 
suitable sulfoxide compounds are: 

dodecyl methyl sulfoxide 
tetradecyl methyl sulfoxide 
3-hydroxytridecyl methyl sulfoxide 

2- hydroxydodecyl methyl sulfoxide 

3- hydroxy-4-decyIoxybutyl methyl sulfoxide 65 
3-hydroxy-4-dodecyloxybutyl methyl sulfoxide 
2-hydroxy-3-decyloxypropyl methyl sulfoxide 
2-hydroxy-3-dodecyloxypropyl methyl sulf- 
oxide 

dodecyl ethyl sulfoxide *jq 
2-hydroxydodecyl ethyl sulfoxide 
dodecyl-2-hydroxy ethyl sulfoxide 

(c) Ampholytic synthetic detergents can 
be broadly described as derivatives of aliphatic 
secondary and tertiary amines, in which the 75 
aliphatic radical may be straight chain or 
branched and wherein one of the aliphatic 
substituents contains from about 8 to 18 car- 
bon atoms and one contains an anionic water 
solubilizing group. Examples of compounds 80 
falling within this definition are sodium-3- 
dodecylaminopropionate and sodium - 3- 
dodecylaminopropanesulfonate and sodium N- 

2 - hydroxydodecyl - N - methyl - taurate. 

(d) Zwitterionic synthetic detergents can 85 
be broadly described as derivatives of aliphatic 
quaternary ammonium compounds, sulfonium 
compounds and phosphonium compounds in 
which the aliphatic radical may be straight 
chain or branched and wherein one of the 90 
aliphatic substituents contains from about 8 

to 18 carbon atoms and one contains an 
anionic water solubilizing group. Examples of 
compounds falling within this definition are 

3 - (N,N - dimethyl - N - hexadecylammonio) - 95 
propane - 1 - sulfonate, 3 - (N,N - dimethyl- 

N - hexadecylammonio - 2 - hydroxy - 
propane - 1 - sulfonate, 3 - (dodecylmethyl- 
sulfonium) propane sulfonate, and 3 - (cetyl- 
methj'lphosphonium)ethane sulfonate. 100 

Other materials which may be present in 
die detergent compositions of the invention 
in generally minor amounts are those con- 
ventionally present therein. Typical examples 
thereof include the well-known soil-suspend- 105 
ing agents, hydrotropes, corrosion inhibitors, 
dyes, perfumes, fillers such as sodium sulfate, 
optical brighteners, perborates, bleaches, bleach 
activators, enzymes, suds boosters, suds de- 
pressants, germicides, fungicides, anti-tarnish- 110 
ing agents, cationic detergents, fabric softening 
agents and in the case of liquid compositions, 
opacifiers and organic solvents. The balance 
of the detergent compositions may be water 
or inert filler. " 115 

It has been discovered that when higher 
than normal levels of anionic, nonionic, 
ampholytic or zwitterionic surfactants are 
used with the sulfosuccinate derivative salts 
of this invention, the detergency of the formu- 120 
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lation is significaj^enhanced particularly at 
low formulatioi^^pcOTtrations (^0.1%) 
which are typicS^ised by the housewife. 
For enhanced results the detergent formulation 
5 should contain surfactant levels of about 25% 
to about 45% by weight and the sulfosuccin- 
ate derivative salt levels of about 25% to 
about 75% by weight in the cases where the 
surfactants are anionic, ampholytic or zwitter- 

10 ionici When the surfactant is a nonionic, 
enhanced detergency results are obtained when 
the level of said nonionic in the formulation 
is from about 15% to 30% by weight and 
the level of sulfosuccinate derivative salt is 

15 from about 25% to about 85% by weight 
In addition to their use in general house- 
hold detergent compositions, the builders of 
the present invention find utility as boiler scale 
removers, stain removers and general chelat- 

20 ing agents. When used at pH's of about 2 
to about 5 as partially neutralized alkali 
metal, ammonium or substituted ammonium 
salts, especially in combination with wetting 
agents and surfactants, the compounds of the 

25 invention are excellent metal cleaning com- 
pounds. 



Table 1 below iilJ^fc detergent com- 
positions containing the detergency builders of 
the present invention in combination with 30 
representative classes of surface active agents 
compared with control or standard phosphate 
built detergent compositions. The composi- 
tions were prepared by blending together the 
recited components in the proportions in- 35 
dicated, including an anticorrosive agent and 
buffer agent (sodium silicate) and the balance 
being water. The compositions were then 
tested on vacuum cleaner dust soiled cloth for 
detergency or cleaning ability in the Terg-O- 40 
Tometer test; wherein washing conditions are 
as indicated and the results reported as deter- 
gency units. The average detergency units 
(DU) of the formulation is the final reflect- 
ance value of the washed cloth (average of 45 
2 runs) minus the initial reflectance of die 
soiled cloth, the reflectances being obtained 
by measurement with a Gardner automatic 
color difference meter, Model AC— 3. 
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a Sodium salts of <^^fcbstituted - /? - sulfo- 
succinate 

b Sodium linear se^Kary alkyl (Qo— d 6 ) 

benzene sulfonate 
S c Sodium C u — ^-olefin sulfonate 

d C l i^Qs linear secondary alcohols ethoxy- 

lated with 7 moles ethylene/oxide/mole 

alcohol 

e C l4 - r C lfl HAMT (sodium hydroxyalkyl N- 
10 methyl taurate) 

'Sulfobetaine DCH (cocodimethylsulfopropyl 
betaine) 

Washing conditions — 180 ppm (2:1 Ca+V 
. Mg*+); 120°F: pH 10 

15 The preparation of specific <* - substituted- 
jff - sulphosuccinates is described in detail in 
Examples 2 — 11 of the parent specification 
29057/72 (Serial No. 1,398,421). 

In addition Table 2 in the parent specifi- 

20 cation indicates the reactants required to ob- 
tain other a - substituent - fi • - sulfosuccinate 
detergency builder salts having the R and Z 
moieties set forth in Formula I, following the 
procedures of the appropriate examples* which 

25 detergency builder salts can be employed in 
compositions of the invention. 

WHAT WE CLAIM IS:— 

1. A detergent composition comprising: 

(a) at least one anionic, nonionic, zwitter- 
30 ionic or ampholytic detergent surface 

active agent; and 

(b) an organic detergent builder which is 
an alkali metal, ammonium or substituted 
ammonium salt of an a - substituted- 

35 P - sulfosuccinic acid wherein said 

builder represents from 5% to 90% of 
the total weight of the detergent com- 
position. 

2; A detergent composition according to 
40 claim 1, wherein the builder is a salt of an 
a - substituted - /? - sulfosuccinic acid having 
die general formula: 

R _ O — CH — CH — S0 3 H 
COOH COOH 

(II) 

wherein R is hydrogen; alkyl or hydroxyalkyl 
45 or alkoxyalkyl containing 1 — 30 carbon atoms; 
phenyl; carboxy substituted or mono-, di- or 
tri-alkyl substituted phenyl wherein die alkyl 
groups each contain 1—4 carbon atoms; sulfo- 
caroboxy-alkyl wherein the alkyl moiety 
50 contains 1 — 4 carbon atoms; or 

R / Z(CH 2 CH 2 0)n— CH 2 CH2— 

(wherein R' is hydrogen or alkyl containing 
1—24 carbon atoms, n is O or an integer of 
1—15 and Z is O, S, SO or S0 2 ); or mix- 
55 tures thereof. 

3. A detergent composition according to 



claim 2, wherein R is^Al having 1—24 
carbon atoms. 

4. A detergent composition according to 
claim 2, wherein R is alkyl having 9—24 60 
carbon atoms. 

5. A detergent composition according to 
claim 2, wherein R is alkyl having 1—8 
carbon atoms. 

6. A detergent composition according to 65 
claim 2, wherein the builder is a - dodecyloxy- 

P - sulfosuccinate. 

7. A detergent composition according to 
claim 2, wherein the builder is « - hexadecyl- 

oxy - p - sulfosuccinate. 70 

8. A detergent composition according to 
claim 2, wherein the builder is a - octadecyl- 
oxy - p - sulfosuccinate. 

9. A detergent composition according to 
claim 2, wherein* the builder is a - tetradecyl- 75 
oxy - p - sulfosuccinate. 

10. A detergent composition according to 
claim 2, wherein R is hydroxyalkyl having 
1 — 24 carbon atoms. 

11. A detergent composition according to 80 
claim 2, wherein the builder is <r-hydroxy- 
ethoxy - p - sulfosuccinate. 

12. A detergent composition according to 
claim 2, wherein the builder is a r hydroxy- 

P - sulfosuccinate. * 85 

13. A detergent composition according to 
claim 2, wherein R is alkoxy (1—24 carbon 
atoms) ethyl. 

.14. A detergent composition according to 
claim 2, wherein, the builder is a - dodecyl- 90 
oxyethoxy - p - sulfosuccinate. 

15. A detergent composition according to 
claim 2, wherein the builder is « - carboxy- 
methoxy - p - sulfosuccinate. 

16. A detergent composition according to 95 
claim 1, wherein the builder is a salt of an 

a - substituted - p - sulfosuccinic acid having 
the general formula: 

R — S — CH — CH — SO3H 



COOH COOH 



(III) 



wherein R is hydrogen; alkyl containing 1—30 100 
carbon atoms; phenyl; carboxy substituted or 
mono-, di- or tri-alkyl substituted phenyl 
wherein the alkyl group or groups contain 
1 — 4 carbon atoms; sulfo- or carboxy-alkyl 
wherein the alkyl moieties each contain 1—4 105 
carbon atoms; or 

R'Z(CH 2 CH 2 0)n— CH 2 CH r - 

( wherein R' is H or alkyl containing 1 — 24 
carbon atoms, n is O or an integer of from 
1—15 and Z is O, S, SO or S0 2 ). HO 

17. A detergent composition according to 
claim 16, wherein R is an alkyl group having 
1 — 24 carbon atoms. 

18. A "detergent composition according to 
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claim 16, wj^fe R is an alkyl group having 
1 — 8 carbo^^His. 

19. A deWPnt composition according to 
claim 16, wherein R is an alkyl group having 

5 9 — 24 carbon atoms. 

20. A detergent composition according to 
claim 16, wherein the builder is an a - dodecyl- 
thio - - sulfosuccinate. 

21. A detergent composition according to 
10 claim 16, wherein the builder is an a - hexa- 

decylthio - /? - sulfosuccinate. 

22. A detergent composition according to 
claim 16, wherein the builder is an a - octa- 
decylthio - /3 - sulfosuccinate. 

15 23. A detergent composition according to 
claim 16, wherein the builder is a salt of an 
a - substituted - {$ - sulfosuccinic acid hav- 
ing the general formula: 

R _ SO — CH — CH — SO s H 

I I 
COOH COOH 

(IV) 

29 wherein R is alkyl containing 1 — 30 carbon 
atoms; phenyl; carboxy substituted or mono-, 
di- or tri-alkyl substituted phenyl wherein the 
alkyl group or groups contain 1 — 4 carbon 
atoms; sulfo- or carboxy-alkyl wherein the 

25 alkyl moiety contains 1 — 4 carbon atoms; or 

R'Z(CH 2 CH 2 0)r*--CH 2 CH 2 — 

(wherein R' is H or alkyl containing 1 — 24 
carbon atoms, n is O or an integer of from 
1—15 and Z is O, S, SO or S0 2 ). 

30 24. A detergent composition according to 
claim 1, wherein the builder is a salt of an 
or - substituted - /? - sulfosuccinic acid hav- 
ing the general formula: 

R S0 2 _ CH — CH — S0 3 H 

I I 
COOH COOH 

(V) 

35 wherein R is alkyl containing 1—30 carbon 
atoms; phenyl; carboxyl substituted or mono-, 
di- or tri-alkyl substituted phenyl wherein 
the alkyl group or groups contain 1 — 4 carbon 
atoms; sulfo- or carboxy-alkyl wherein the 

40 alkyl moiety contains 1 — 4 carbon atoms; or 

R'Z(CH 2 CH 2 0)n— C^CHr- 

( wherein R' is H or alkyl containing 1—24 
carbon atoms, n is O or an integer of from 



1—15 and Z is SO or S0 2 ). 

25. A detergel^Bnposition according to 45 
claim 1, wherein tie builder is a salt of an 

a - substituted - /? - sulfosuccinic acid having 
the general formula: 

R — N — CH — CH — SO»H 

Rj COOH COOH 

(VI) 

wherein the groups R and R x may be the 50 
same or different and are d to C 2o alkyl; 
Cx to C 4 hydroxyalkyl; carboxymethyl; carb- 
oxyethyl; sulfomethyl; sulfoethyl; or one but 
not both of R and Ri may be hydrogen, or 
R and R x may be joined with the N atom 55 
to form a morpholinyl moiety. 

26. A detergent composition according to 
claim 1, wherein the builder is a salt of an 
a - substituted - j3 - sulfosuccinic acid having 

the general formula: 60 

O 

, T 

R — N — CH — CH — SO a H 
k COOH COOH 

(VII) 

wherein R and R, are the same or different 
and are C, to C 2o alkyl, Q to C 4 hydroxy- 
alkyl, carboxymethyl, carboxyethyl, sulfo- 
methyl or sulfoethyl; or R and Ri may be 65 
joined with the N atom to form a morhpolinyl 
moiety. 

27. A detergent composition according to 
any of the preceding claims wherein die deter- 
gency builder compound is a sodium salt. 75 

28. A detergent composition according to 
any of the preceding claims comprising from 
about 20 to 60% by weight of the detergency 
builder. 

29. A detergent composition according to 75 
any of the preceding claims, wherein the 
weight ratio of the builder to the detergent 
compounds is from 1:10 to 10:1. 

30. A detergent composition according to 
claim 1 substantially as described herein with 80 
reference to any one of the Examples in 
Table 1. 

R. V. TATE, 
Chartered Patent Agent, 
Unilever Limited, 
Unilever House, 
London, E.C.4. 
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